Introduction: Obstructive complication after pyeloplasty or ureteral reimplant surgery is a rare though worrisome problem in pediatric urology. These are often complex patients with complicated post-operative courses that at times require interventional radiology procedures. The current literature is lacking in guiding principles to manage these complications. In this study we have reviewed these difficult to manage patients at our children's hospital over the past 15 years. Methods: A list of patients who underwent interventional radiology procedures to place nephrostomy tubes or internal double-J ureteral stents was compared a list of patients undergoing pyeloplasty or reimplant procedures. These lists were cross-referenced to a list of patients undergoing cystoscopic removal of double-J stents. This small patient group does not represent all complications but those with radiology intervention. Results: At our institution, during the years 1998-2011 we performed 458 pyeloplasties and 3003 open ureteral reimplant procedures. 14 (0.4%) met all of the inclusion criteria. The long term outcome of these problems showed 11 of these patients went on to stability or improvement with either percutaneous drainage or JJ stent placement alone, and three of the reimplant patients ultimately required redo surgery. Of our pyeloplasty patients only three required percutaneous nephrostomy tube, and one went on to JJ stent placement (0.66% of pyeloplasties). No patients in the pyeloplasty group needed surgical revision. Of patients how had undergone ureteral reimplantation, with or without tapering, seven of them underwent interventional radiology procedures (0.23% of reimplant patients). Conclusion: * Corresponding author.
Introduction
Some of the most worrisome and vexing patients in pediatric urology are those who have obstructive complications after pyeloplasty or ureteral reimplantation surgery. These are often complex patients with complicated postoperative courses that sometimes acutely need interventional radiology. Other times the persistent obstruction is not recognized until later when interventional radiographic procedures are attempted [1] . One of the frustrations of clinicians who care for pediatric urology patients is not having a guideline or data in the literature to follow and rely upon to manage these difficult complications [2] - [8] . For this reason we have undertaken a review of this subset of obstructive complications following pyeloplasty or reimplant surgery at our children's hospital for the last 15 years that were managed with interventional radiology procedures.
Materials
After institutional review board approval, a list of patients who underwent interventional radiology procedures to place nephrostomy tubes or internal double-J ureteral stents was compared to a list of patients undergoing pyeloplasty or reimplant procedures. This list was also compared to a list of patients undergoing cystoscopic removal of double-J stents. It should be emphasized that this is not a comprehensive list of complications after these 2 procedures but this study was focused only on obstructive complications that underwent interventional radiology procedures. Symptomatic patients were evaluated promptly. Our clinical practice is to evaluate postoperative patients 6 -12 weeks after surgery with an ultrasound which allowed us to detect clinically asymptomatic obstruction. The years of this study were 1998 to 2011 allowing for a minimum of 2 years of follow-up. Only patients who had undergone surgery with postoperative obstruction that had interventional radiology procedures were included in this study. Patients were exclude if follow-up occurred at other institutions or if medical circumstances were complicated by other comorbid problems such as renal transplantation or conjoined twins.
Results
During the years 1998 thru 2011 at our institution we performed 458 pyeloplasties and 3003 open ureteral reimplant procedures of all types. 14 (0.4%) met all of our inclusion criteria. Table 1 shows the patient demographics. The male patients were slight younger than the female patients. Table 2 indicates the initial type of procedure which was performed and led to unwanted complications and subsequent intervention. All but 2 of the procedures were performed with postoperative drainage. Indications for radiology intervention included obstructive symptoms (pain) and persistent or worsening hydronephrosis postoperatively. Seven of the 14 patients additionally had renal scans to evaluate their kidney function and drainage. Table 3 describes the timing of percutaneous nephrostomy tube placement. Some interventions were in the immediate postoperative period and others were delayed by several months. Five patients required additional intervention beyond conservative trial of nephrostomy tube drainage alone due to persistent or worsening hydronephrosis ( Table 3) .
The long term outcome of these complex and difficult problems showed 11 of these patients went on to stability or improvement with either percutaneous drainage or double J stent placement alone and three of the reimplant patients ultimately required redo surgery. Final outcome data is presented in Table 4 . Reimplant, n = 7 B = 7 6
Tapered Reimplant, n = 4 L = 2, R = 1, B= 1 4 
Discussion
As the reader can see these are amongst the most difficult pediatric urology complications to deal with and there is little literature on clinical judgements from which to make good educated decisions. Fortunately these vexing complications are infrequent occurring in only 0.4% of our postoperative patients. Our practice in taking care of these patients has been to watch the patients clinically as long as they were stable and try all avenues of treatment before another surgical intervention is considered. This experience is a 15 year period (13 for patient accrual and 2 extra years for follow-up) for four pediatric urologists at our institution. Described in other terms, we averaged approximately one patient per pediatric urologist each fourth year so it is difficult to gain experience and insight for good clinical care. It is uncommon for the medical literature to list series of difficult complications and how they were managed especially if the outcome is not totally favorable [2] . It was interesting to note that of our pyeloplasty patients only three required a percutaneous nephrostomy tube and one went on to double-J stent placement (0.66% of pyeloplasties). Two patients improved with conservative drainage and one patient stayed unchanged but no patients in the pyeloplasty good were felt to need surgical revision.
Of the patients who have undergone ureteral reimplantation with or without tapering, seven underwent interventional radiology procedures (0.23% of reimplant patients). If the patients did poorly and were symptomatic postoperatively in the hospital the procedures were done immediately. More commonly asymptomatic patients came back for a follow-up ultrasound at 6 -12 weeks later as an outpatient and their persistent or worsening hydronephrosis was discovered at that time so an intervention was undertaken at that point. Of the seven patients who had nephrostomy tubes placed, three went on to placement of internal double-J stents for several months. Of the seven reimplant patients who had radiologic intervention three improved, one was unchanged and three worsened, going on to surgical revision. It should be noted that our conservative wait and see approach led some patients to second and third radiologic interventions. Even in those patients who had more than one intervention two of five patients improved or stabilized and did not undergo repeat surgery. It is our feeling from this data that at least one interventional radiology procedure including double-J stent placement and waiting several months if necessary is warranted. Clinical judgement must be used after that to determine whether further interventional procedures should be considered. After reviewing this data it is our opinion that surgical revision should be carefully considered after failure of the first conservative interventional radiologic procedure.
This study is difficult to interpret because none of these complicated patients were alike. Both pyeloplasty and reimplant procedures with or without tapering are remarkably successful in regards to postoperative obstruction. These complication rates must be viewed in their proper context since we sought only to look at patients who underwent interventional radiology procedures. Success for ureteral reimplantation in the context of this study can only be viewed as the absence of obstruction. Postoperative reflux was not assessed for this study. Patients who went directly on to redo pyeloplasty or reimplant would also not have been included.
The decision as to when and how to intervene is based on the individual patient circumstances. Complications, especially after reimplant procedures, can be bilateral so the timing for intervention can be affected by the magnitude of the obstruction or if both kidneys are involved. Some of these obstructions would be considered acute and would be expected to resolve rapidly while others were discovered later and expectations for rapid resolution may not be as high.
Conclusion
Postoperative obstruction after pyeloplasties and ureteral reimplantation surgery with or without tapering in pediatric urology patients who needed interventional radiology procedure resolved or stabilized in 11 of 14 patients. Postoperative obstruction at the ureteropelvic junction or the ureterovesical junction had a relative high likelihood of stabilization or improvement after radiologic intervention. Surgical revision was performed in only 3 of our 14 patients after months of conservative trial after interventional radiologic procedures.
